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TI - Ink jet recording medium for multicolored recording with excellent color 
tone - comprises base material with porous ink receiving layer 
containing carboxylic acid with specified number of carbon atoms 

AB - JP11309943 NOVELTY - The ink jet recording medium has an ink absorbing 
base material in which a porous ink receiving layer is formed. 
Carboxylic acid containing 8 or more carbon atoms is present in the base 
material or ink receiving layer. The pore volume per unit area of base 
material {having a mean pore radius triple than that of base material 
with the ink receiving layer) is 2-1000 cm3/m2 . 

- USE -. For . multicolored recording with excellent color tone. 

- ADVANTAGE - The recording medium provides high density recorded image or 
character. The medium has excellent ink absorptivity suitable for 
multicolored recording with excellent color tone. Oozing of ink from the 
print is reduced when the water droplets are dispersed on the printed 
surface . 
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TI - MEDIUM FOR INK JET RECORDING 

AB - PROBLEM TO BE SOLVED: To provide an ink j et recording medium which 
presents clear color tone, has an excellent ink absorbing power and 
causes little blotting of ink even when a water drop scatters thereon. 

- SOLUTION: A base or a porous ink receiving layer of a medium for ink jet 
recording- wherein the ink receiving layer is formed on the base is made 
to contain an 8 or higher C carboxylic acid . On the occasion, the pores 
of the base of which the radiuses are three times or less larger than 
the average radius of the pores of the ink receiving layer are made to 
have . a volume of 2-1000 cm<3> /m<2> per unit area of the base. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

* 2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with the medium for ink-jet record 
suitable for the multicolor record in which the concentration of this invention of the picture image 
especially recorded on the medium for record about the medium for ink-jet record or a character was 
high, and the color tone was clear, and the absorptance of ink was excellent. If it says more 
concretely, in case the medium for ink-jet record in this invention will have a clear color tone, and it 
will be suitable for the multicolor record excellent in the absorptance of ink and it will record using 
drainage-system color ink, even if waterdrop disperses somewhat, it is related with ink oozing and ** 
offering the few medium for record. 
[0002] 

[Description of the Prior Art] In recent years, in connection with the spread of OA equipment, such 
as a digital camera and a computer, the hard copy technique for recording those picture images on 
space etc. progressed quickly. The ultimate target of hard copy is a silver salt photograph, and it has 
been the technical probrem of a development how color-reproduction nature, a depth of shade, 
resolution, gloss, weatherability, etc. are brought especially close to a silver salt photograph. 
Although the display which displayed the picture image on the recording method of hard copy with 
the silver salt photograph is radiographed, various methods, such as an others and sublimation type 
hot-printing method, an ink-jet method, and an electrostatic imprint type method, are learned. 
[0003] The printer by the ink-jet method has accomplished spread remarkable in recent years from 
that full-color-izing is easy, a printing ambient noise being low, etc. An ink-jet method injects a drop 
towards a recorded material from a nozzle at high speed, and contains a lot of solvents in ink. For 
this reason, the recorded material for ink jet printers absorbs ink quickly, and it is required that it has 
the coloring nature which was moreover excellent. In ordinary paper, it cannot correspond to such a 
demand, and sufficient resolution or a sufficient absorptivity are not obtained. 

[0004] The resolution is already benefited for various proposals, and the thing using the record sheet 
and the record form in which the inorganic porous layer was formed on the base material is in it. The 
record sheet which prepared the ink acceptance layer which consists of a Boehmite for example, on 
the base material is known by it (references, such as JP,2-276670,A or JP,2-276671,A). The proposal 
about the technique of decreasing more the amount of coatings of the ink acceptance layer used in 
case both previous properties are made discovering furthermore is already also made (publication- 
number 104066 [ nine to ] official report). 
[0005] 

[Problem(s) to be Solved by the Invention] Although the thing using the thing and organic solvent 
which used pigment color material is also being recently developed from problems, such as 
durability and weatherability, in the case of such an ink-jet recording method, the ink of the drainage 
system which used the color for color material in the present condition is almost the case. Although 
the record medium for ink jets suitable for such drainage-system ink has the high concentration of 
the recorded picture image or a character, and a color tone is clear and it is the thing excellent in the 
absorptance of ink, durability and when especially waterdrop disperses, it oozes and ** poses a 
problem, it is not yet enough and this invention is the thing which solves it. Namely, this invention 
aims at ink oozing and ** offering a few record medium, even if waterdrop disperses, when it prints 
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by the ink-jet recording method using drainage-system color ink. Hereafter, on these specifications, 
the property in which ooze when water adheres to the ink which the medium for record printed, and 
**' seldom happens is called durability. 

[0° 06 ] • , A 'A 

[Means for Solving the Problem] The means adopted in order to attain the means adopted in order 

* that this invention might solve the aforementioned technical probrem, i.e., the aforementioned 
purpose It is the medium for ink-jet record in which the porous material ink acceptance layer was 

' formed on the base material which has an ink absorptivity. A carbon number contains eight or more 
carboxylic acids in a base material or a porous material ink acceptance layer, and the above- 
mentioned base material A pore radius is having made 2-1000cm3/m2 be made to have 3 or less 
times [ of the mean pore radius of the pore which an ink acceptance layer has ] pore as a capacity per 
unit area of a base material. And it finds out attaining the previous purpose by adopting this means. 
[0007] 

[Embodiments of the Invention] In this invention, an eight or more carbon numbers [ an ink 
acceptance layer or a base material is made to contain ] carboxylic acid gives a moderate 
hydrophobic property to the medium for record, and it is suppressing water ****ing in the medium 
for record, and a contact in ink and water is barred and it has the function of waterproof 
enhancement. Moderate durability can be given the medium for record which has the coloring nature 
which was excellent with the quick ink absorptivity by making a base material etc. contain this. 
[0008] As eight or more carboxylic acids, the carboxylic acid of a chain-like hydrocarbon is 
preferably used for this carbon number. Since the effect of the enhancement in durability is not 
enough demonstrated when a carbon number is a carboxylic acid below a septet, it is not employable. 
The carbon number of a carboxylic acid has desirable ****** at 30 or less. When there are more 
carbon numbers of a carboxylic acid than 30, the solubility of a carboxylic acid is inadequate, and 
since it is difficult for you to make it contain in a base material or a porous material ink acceptance 
layer, it is not desirable. The more desirable domains of the carbon number of a carboxylic acid are 
8-20. As an eight or more carbon numbers [ such ] carboxylic acid, a caprylic acid, a capric acid, a 
tridecyl acid, a lauric acid, a palmitic acid, stearin acid, an oleic acid, linolic acid, etc. are specifically 
mentioned. 

[0009] It is desirable that the carbon numbers this ink acceptance layer etc. is made to contain are per 
[ 0.01-1.0g ] unit area of the sheet for record/m2 collectively about the content of eight or more 
carboxylic acids. The ground is that it became clear desirably that it is not desirable or more 
[ 1.0g//m ] by two less than / 0.01'g//m ] two since quality of image, such as the absorptivity of ink 
and a tint, might be affected since a waterproof effect could not be discovered. About a content, it is 
more desirable that it is 0.05-0.5g/m2 also in it. 

[0010] About the member which a carbon number makes contain eight or more carboxylic acids, you 
may be any of a base material and an ink acceptance layer. Although it is desirable to make a base 
material contain in the viewpoint of strike-through prevention of ink, it is desirable to make an ink 
acceptance layer contain in respect of the enhancement in a productivity. As technique of making a 
base material etc. containing this carboxylic acid, various technique is employable. As the technique 
of making it contain in a base material, the method (the base-material sinking-in method) of 
infiltrating the solution of a carboxylic acid from a base-material front face, for example etc. is 
mentioned. As the sinking-in technique in that case, the dipping method, a suction-filtration method, 
a blasting method, the coating method by the coating machine, etc. are employable. Moreover, as the 
technique of making it contain in an ink acceptance layer, in case an ink acceptance layer is made to 
form for example, the technique (the acceptance ****** method) of adding a carboxylic acid etc. is 
mentioned into coating liquid. 

[001 1] By this invention, as for a base material, a pore radius has 3 or less times [ of the mean pore 
radius of an ink acceptance layer ] pore by the volume more than fixed. Since the pore of the radius 
of this domain in a base material has a radius of the same grade as the pore of an ink acceptance 
layer, it is of the same grade as the pore of an ink acceptance layer also in the vas-capillare force. 
Therefore, a base material can absorb quickly the ink absorbed by the ink acceptance layer. Though 
the pore of the radius exceeding 3 times of the mean pore radius of an ink acceptance layer is in a 
base material, compared with the pore of an ink acceptance layer, the vas-capillare force of the pore 
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is the parvus, and is seldom contributed to a conversion in a base material from an ink acceptance 
Uyer. 

[0012] As for the capacity of 3 or less times [ of the mean pore radius of an ink acceptance layer J 
pore, in a base material, it is desirable that a pore radius is 5-500cm3/m2 as a capacity per unit area 
of a base material also in 2-1000cm3/m2. The ground is that the problem that in the case of less than 
two 2cm3/m are because the problem that the translatability of the ink to a base material falls arises 
from an ink acceptance layer since the ink absorptivities of a base material run short, and the ink 
translatability to a base material does not increase more than it from an ink acceptance layer, but 
addition of unnecessary non-subtlety grain etc. is needed when 1000cm3/m2 of another side is 
exceeded arises. 

[0013] There are cellulose paper, a synthetic paper, a porous high polymer film, a nonwoven fabric, 
etc. in an usable base material. For example, the base material which inner-**ed non-subtlety grain 
among fiber, such as pulp, the base material which inner-* *ed non-subtlety grain to the high polymer 
film, and gave porosity to it can use it preferably. In this case, non-subtlety grain may be blended in 
the whole thickness orientation of a base material, and may be unevenly distributed near the 
boundary section with an ink acceptance layer. 

[0014] The technique of infiltrating the sol liquid which contains non-subtlety grain in the technique 
and paper which mix and carry out paper making of the non-subtlety grain to pulp as technique of 
making it inner-* *ing at a base material, the technique of mixing to a polymeric material and making 
it into the shape of a film, etc. are mentioned. As the technique of sinking in, the dipping method, a 
suction-filtration method, a blasting method, the coating method according to a coating machine 
further, etc. can adopt preferably. The addition of the non-subtlety grain in a base-material 
morphogenetic substance has 0.1 - 85 desirable % of the weight (sotogake criteria) to a base material, 
and its 1 - 80 % of the weight (sotogake criteria) is more desirable especially. 
[0015] That by which a 20 to 200nm thing is preferably used, and a mean particle diameter is 
obtained from the sol distributed as detailed grain like the alumina sol and the silica sol especially as 
non-subtlety grain is desirable. In this case, the above-mentioned mean particle diameter is a 
diameter of a floe. Since the xerogel obtained by drying such a sol contains many detailed pores, it 
can mention effect sufficient by comparatively little addition. A binder component and other addition 
components may be contained in the base material. However, since it will not permeate enough into 
paper fiber if a binder component is contained when blending non-subtlety grain by the sinking-in 
method, it is desirable to use the sol liquid which does not contain a binder component. 
[0016] About the structure of a porous material ink acceptance layer, it is desirable that it is the 
configuration that non-subtlety grain was combined with the binder. As non-subtlety grain of an ink 
acceptance layer, a hydrated alumina is desirable, and since absorption fixing is improved especially 
coloring matter, a Boehmite is desirable. A Boehmite is the floe of the hydrated alumina expressed 
with the empirical formula of aiuminum203 and nH20 (n=l-1.5) here. 

[0017] And about the ink acceptance layer, a mean pore radius has desirable 5-30nm, and its 5-l5nm 
is more preferably good. 0.3-2.0cm3/g of pore volume is desirable, and its 0.5-1.5cm3/g is more 
preferably good. In this case, it has sufficient absorptivity and the transparency of an ink acceptance 
layer is also good. Moreover, an ink acceptance layer can acquire the picture image with it so that the 
transparency is high. [ a high depth of shade and ] [ quality ] 

[0018] As a binder used in case a porous material ink acceptance layer is manufactured, the organic 
substance, such as starch or its denaturation object, polyvinyl alcohol (PVA) or its denaturation 
object, a styrene-butadiene-aibber (SBR) latex, an acrylonitrile-butadiene rubber (NBR) latex, a 
polyvinyl pyrrolidone (PVP), and a carboxymethyl cellulose (CMC), can be used. 
[00 19] Especially the amount of the binder used has the desirable thing of non-subtlety grain for 
which 5-15 % of the weight of **s is adopted five to 50% of the weight. Since there is a possibility 
that the intensity of an ink acceptance layer may become inadequate when the amount of the binder 
used is less than 5 % of the weight, and there is a possibility that the absorptivity of ink may become 
inadequate in exceeding 50 % of the weight conversely, it is not desirable respectively. 
[0020] The technique of drying, after adding a binder and a solvent to non-subtlety grain, making it 
sol-like coating liquid preferably and applying this to a base material as the technique of forming an 
ink acceptance layer on a base material is desirable. Since the ink acceptance layer of the good 
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Boehmite of transparency can be formed when using an alumina sol as a raw material of non-subtlety 
grain, it is desirable. Usual method of applications, such as for example, a die coating machine, a roll 
coater, an air knife coating machine, a blade coating machine, a rod coating machine, a bar coating 
machine, and a comma coating machine, can be suitably used for a method of application. As a 
solvent of coating liquid, both a drainage system and a non-drainage system are employable. 
[0021] The amount of coatings of an ink acceptance layer is suitably chosen by the specification of a 
printer etc., and, generally 2-60g/m2 is desirable at a dryness. Since there is a possibility that a clear 
color may not be discovered when the amount of coatings does not fulfill 2g/m2, it is not desirable. 
Since a material is consumed superfluously or there is a possibility that the intensity of an ink 
acceptance layer may fall when the amount of coatings exceeds 60g/m2, it is not desirable. It is 
desirable especially when the amounts of coatings of an ink acceptance layer are 5-25g/m2. 
[0022] Since a silica gel layer can also be made to form in the upper layer of the above-mentioned 
porous material ink acceptance layer further and abrasion-proof nature improves in that case 
compared with a Boehmite porous-layer independent case, it is desirable. It is desirable especially 
when it is the silica gel layer which carries out the coating of the silica sol and is obtained especially. 
When ink is given, this silica gel layer needs to pass ink. 

[0023] After this silica gel layer distributes a silica sol in a binder solution, and it uses it as sol-like 
coating liquid preferably and it applies this, it can be made to adhere to a sheet front face firmly by 
drying. Usual method of applications, such as the technique using the dipping method and a coating 
machine as a method of application, can be used suitably. As a usual silica sol, it is desirable that a 
mean particle diameter uses that are 10-90nm and 5-200nm of whose solid-content concentration is 1 
- 20 % of the weight preferably. 

[0024] Although the same binder as what was used when forming a Boehmite porous layer as a 
binder mixed to a silica sol can be used, it is desirable to use silicon inclusion polymers, such as 
silicon inclusion polyvinyl alcohol, especially. The amount of the binder used has 1 - 30 desirable % 
of the weight (sotogake criteria) to the solid content (Si02 conversion) of a silica sol. 
[0025] About a silica gel layer thickness, 0.1-30 micrometers is desirable. When this layer thickness 
is less than 0.1 micrometers, the effect of an abrasion-proof nature improvement is inadequate, and a 
desired effect is not acquired. Moreover, since there is a possibility that the transparency and the 
absorptivity of an ink acceptance layer may be spoiled when this layer thickness exceeds 30 
micrometers, it is not desirable. 

[0026] Various additives may be contained in these base materials, the porous material ink 
acceptance layer, and the silica gel layer, for example, an ultraviolet ray absorbent, a fading inhibitor, 
a blot inhibitor, and yellowing — the thing aiming at enhancement in manufacturability like the thing 
aiming at enhancement in endurance like an inhibitor, a defoaming agent, an adhesiveness-reducing 
agent, or a gelling agent, the thing aiming at grant of the value added still like a fluorescent 
brightener, etc. can be added suitably if needed Moreover, as the technique of printing with an ink-jet 
method using the above-mentioned medium for record of this invention, various known technique 
can be adopted and it is not limited at all. 
[0027] 

[Example] Using the medium for record which does not correspond to the medium for record 
applicable to this invention, and this invention, about each, it prints in water-soluble ink, the depth of 
shade before and behind waterdrop instillation is measured, it asks for rate of change, and durability 
is evaluated. 
[0028] 
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* NOTICES * 

japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the origi 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The above-mentioned base material is a medium for ink-jet record by which it is 
characterized by being the medium for ink-jet record in which the porous material ink acceptance 
layer was formed on the base material which has an ink absorptivity, and for a carbon number 
containing eight or more carboxylic acids in a base material or a porous material ink acceptance 
layer, and having 2-1000cm3/m2 for 3 or less times [ of the mean pore radius of the pore in which an 
ink acceptance layer has / a pore radius ] pore as a capacity per unit area of a base material. 
[Claim 2] The medium for record according to claim 1 whose contents of eight or more carboxylic 
acids a carbon number is per [ 0.01-l.Og ] unit area of the medium for record/m2. 
[Claim 3] The medium for record according to claim 1 or 2 whose above-mentioned base material is 
the cellulose paper which **ed inorganic grain in 0. 1 - 85 % of the weight. 
[Claim 4] 
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